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Abstract
In the summer of 2003, an RC aircraft known as the Spirit of Butts’ Farm made its journey across the
Atlantic Ocean from Canada to Ireland. [1] This flight accomplished a double world record for its 38-hour flight
time and its straight-line flight distance of 1,882 miles. One possible project considered for next year’s MAE
490/491 (Senior Aircraft Design) class is to develop an improved UAV to recreate the record-breaking flight of the
Spirit of Butt’s Farm. One important aspect of this project is identifying all agencies (American FAA, Canadian and
European) that would approve and regulate such a flight. Each agency will require submission of documents
describing the vehicle and flight plans. The goal of this project is to identify the applicable regulations and compile
the updated requirements, policies and documents for aircraft certification and flight approval. These will be
provided in a handbook or manual for future UAH design course students to use to propose, and hopefully
accomplish, their own transatlantic UAV flight.
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UAV Cross-Atlantic Flight Handbook
Blaise Phillips

The University of Alabama in Huntsville, Huntsville, Alabama, 35899
In the summer of 2003, an RC aircraft known as the Spirit of Butts’ Farm made its journey across
the Atlantic Ocean from Canada to Ireland. [1] This flight accomplished a double world record for its
38-hour flight time and its straight-line flight distance of 1,882 miles. One possible project considered for next
year’s MAE 490/491 (Senior Aircraft Design) class is to develop an improved UAV to recreate the
record-breaking flight of the Spirit of Butt’s Farm. One important aspect of this project is identifying all
agencies (American FAA, Canadian and European) that would approve and regulate such a flight. Each
agency will require submission of documents describing the vehicle and flight plans. The goal of this project is
to identify the applicable regulations and compile the updated requirements, policies and documents for
aircraft certification and flight approval. These will be provided in a handbook or manual for future UAH
design course students to use to propose, and hopefully accomplish, their own transatlantic UAV flight.

I. Project Summary
The goal of creating this manual is for future Aircraft Senior Design students to be able to replicate the
flight accomplished by the Spirit of Butts’ Farm model aircraft. This manual will be composed of an overview of the
development, organization, and operation of the transatlantic flight made by the Spirit of Butts’ Farm model aircraft
as well as the requirements, policies, and documents needed for a future UAV transatlantic flight. Example
documentation will be presented so that future senior design students will be able to reference the required
documentation.

II. Project Overview
A. Summary of the Spirit of Butts’ Farm Flight
The Spirit of Butts’ Farm is a radio controlled model aircraft that successfully flew from Cape Spear in
Newfoundland, Canada all the way to Clifden Ireland. [2] This flight took the model aircraft 38 hours to complete,
by the end of which it had traveled 1,882 miles. [1] The small aircraft weighed in at under 11 pounds and had a
wingspan of 72 inches. [1] Not only was the Spirit of Butts’ Farm the first radio controlled model aircraft to make a
flight across the Atlantic but it also set two world records. [2] The aircraft set the record for the longest distance
traveled by a model aircraft and the longest flight time for a model aircraft. [2] This was no small feat as the plane’s
designer, Maynard Hill, had been working on it for ten years with the help of some friends. The model was built
from Balsa wood and fiberglass, was powered by lantern-fuel, and was equipped with a GPS device. [2] The aircraft
took off under radio control and swapped over to autopilot once it was over the ocean. There were two teams that
took part in this day in history: a takeoff team in Canada including Maynard and a landing team in Clifden, Ireland.
[1] When the Spirit of Butts’ Farm aircraft was recovered by the landing team, it was discovered that there were
only 2 ounces of fuel left in the tank. [1] The transatlantic flight of The Spirit of Butts’ Farm was almost another
failed attempt, but the aircraft and its team persevered and broke world records.

B. Required Documentation
Since this aircraft will have flight time in both the United States and Ireland, it will have to comply with
both the Federal Aviation Administration (FAA), the Irish Aviation Authority (IAA), and the European Union
Aviation Safety Agency (EASA). In order to comply with the FAA, there are several requirements that must be met.
After talking with a representative from the FAA, it was determined that a Special Airworthiness Certificate in the
Experimental Category would be appropriate. This is due to the fact that the UAS would be operating beyond the
visual line of sight of the remote pilot, be flying at 1000 feet, and the fact that it would employ the use of autopilot
for the duration across the Atlantic. It was also concluded that a waiver from Part 91.113 of the Code of Federal
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Regulations would need to be obtained as well. Part 91.113 addresses the see and avoid rule. In order to obtain the
special airworthiness certificate, there are steps that must be followed and are as follows. First, the owner must
register the aircraft by completing form 8050-1 as seen in Figures 1 and 2. [4] A proof of ownership and a
registration fee must also be sent to the FAA with the form. [4] Second, the applicant must submit a standard
airworthiness certification application by completing the form 8130-6, as seen in Figures 3 and 4, and submitting it
to the FAA. [4] Thirdly, once the standard airworthiness certificate has been obtained the applicant must submit the
Special Airworthiness Application by completing the 8130-7. [7] In addition to the application for a special
airworthiness certificate, there are several additional documents that must be sent to the FAA as well. In addition to
the application, a letter in the form laid out by the FAA stating the purpose of the aircraft and how it is to be used.
[5] Information that can be used to identify the aircraft such as pictures must be sent as well. [5] Any information
that the FAA finds crucial to the safety of the general public upon inspection must be included. [5] The estimated
number of flights and three-view drawings or photographs must be included with the application. [5] The FAA will
evaluate the application and determine if the aircraft is eligible for the certification and determine if it is in a
condition for safe operation. [4] To obtain a waiver for the aircraft to be beyond the visual line of sight of the remote
pilot, the applicant must email 9-UAS-91.113Waivers@faa.gov requesting a waiver from 14 CFR 91.113. [8] A
Concept of Operations must be attached to the email and should include at a minimum, a concept overview, a
description of the airspace, a description of the aircraft, a list of assumptions, hazards and mitigation plans, a
description of the operation, and a plan for accident and/or incident reporting. [8] A FAA waiver team representative
will schedule an initial meeting with the applicant and address any information that may not be clear or provided. [8]
If the FAA waiver team representative approved the request, then it will be sent to the waiver team lead for review.
[8] The applicant must then make a presentation to the waiver team that details the entirety of the project. [8] After
the presentation is complete the waiver team has five business days to approve or decline the waiver. If the waiver
team approves information presented then the applicant must submit a formal application through the CAPS system.
[8] The applicant will receive feedback regarding whether or not the application has been approved or denied. [8]
Since Ireland is a part of the European Union, this aircraft must comply with both the European Union
Aviation Safety Agency (EASA) and the Irish Aviation Authority (IAA). To begin the owner or operator must
register the UAS with the Irish Aviation Authority using form AWSD Form 1 seen in Figures 5 through 9.. [6] For
this UAS flight, it will fall under the “Specific” category of operations. [3] This is because it will be flying beyond
the visual line of sight and it will be flying higher than 120 meters. [3] Because of these exceptions this aircraft must
receive an operational authorisation from the competent authority, which in this case would be the Irish Aviation
Authority. [3] In order to apply for an operation authorisation from the IAA, the owner or operator must perform a
risk assessment based on instructions in Article 11 of the Rules for Unmanned Aircraft Systems (Regulation (EU)
2019/947 and Regulation (EU) 2019/945) laid out by EASA. [3] The risk assessment along with mitigation
measures and the application for the operational authorisation must be sent to the IAA for review and approval. [3]
The IAA will issue an operational authorisation if they conclude that the operational risks have been mitigated
properly and in accordance with Article 12 of the Rules of Unmanned Aircraft. [3] The IAA must then specify if the
authorisation is for a single operation or multiple operations. [3]

C. Example Documentation
The following figures include the required documentation required by the Federal Aviation Administration,
the Irish Aviation Authority, and the European Union Aviation Safety Agency.
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Figure 1. Page 1 of 8050-1 Aircraft Registration Form
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Figure 2. Page 2 of 8050-1 Aircraft Registration Form
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Figure 3. Page 1 of Standard Airworthiness Certification Form 8130-6
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Figure 4. Page 2 of Standard Airworthiness Certification Form 8130-6
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Figure 5. Page 1 of Aircraft Registration Form AWSD-1
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Figure 6. Page 2 of Aircraft Registration Form AWSD-1
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Figure 7. Page 3 of Aircraft Registration Form AWSD-1
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Figure 8. Page 4 of Aircraft Registration Form AWSD-1
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Figure 9. Page 5 of Aircraft Registration Form AWSD-1
D. Foreseen Challenges
One challenge that was discussed with Captain Fine from the IAA was the issue of strong headwinds the
aircraft would have to endure when flying from the United States to Ireland. Depending on the weather conditions,
these winds have reached upwards of 200 miles per hour. For a large passenger jet, these are no problem. For this
aircraft weighing in around 15 pounds, this is a huge problem. The aircraft could easily be blown off course by these
winds causing the aircraft to fly a further distance. This is potentially a problem because the aircraft may not have
enough fuel to be able to cover the added distance. This could result in the loss of the UAS all together. The winds
themselves could also cause the aircraft to crash.
Another issue that could arise would be the loss of GPS signal. At any point during the flight the equipment
could malfunction and the teams could lose the location of the aircraft. If this were to occur, the team would have no
idea if the aircraft was still operational or not. They would also not be prepared for landing because the receiving
team would not know when the aircraft should arrive or if it would arrive at all. In fact this happened to the Spirit of
Butts Farm as it was traveling across the Atlantic. [1] The signal from the plane disappeared for several hours,
leaving the team wondering if it had crashed. [1] After hours of no signal, it returned and the aircraft was still
operational and making its way towards Ireland. [1]

E. Flight Support
For this flight across the Atlantic there will be two teams, a takeoff team and a landing team. The students
from the aircraft senior design class from the University of Alabama will make up these teams. There will be four
students that will train to be remote pilots. In general there are around thirty seniors in aircraft design. Therefore,
each team should have around fifteen students. Two of the fifteen students on each team will be trained remote
pilots. Dr. Brian Landrum will also be a part of one of these teams. The takeoff team will be responsible for
launching the model aircraft. In order to get the aircraft off the ground, one of the takeoff team students will start the
engine and a designated student will throw it into the air, similar to the way small children throw paper airplanes.
Once the aircraft is up in the air the remote pilot will start the plane on its predetermined course. Once the plane is
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over the ocean, the remote pilot will release the aircraft to autopilot for the duration of the over sea flight.
Throughout the duration of the flight both teams will be monitoring the altitude and location of the aircraft through
the GPS technology it is equipped with. When the aircraft has made it into the line of sight of the landing team, the
remote pilot from their team will take control. Once the remote pilot from the landing team has control, he or she
will steer the aircraft and make a safe landing.

F. Alternative Flight Proposal
After speaking with a representative by the name of Captain Lou Fine from the Irish Aviation Authority, it
has come to my attention that this flight would be a great opportunity for collaboration between the University of
Alabama in Huntsville and the University of Limerick in Ireland. This collaboration would greatly simplify the
documentation required of the UAH Senior Design students as they would only be responsible for coordinating with
the Federal Aviation Administration. The students from Ireland would be responsible for coordinating with the Irish
Aviation Authority and the European Union Aviation Safety Agency. This is also a great idea because a receiving
pilot will already be located in Ireland. There will be no need for someone to travel to Ireland in order to take control
and land the model plane. This would also be a great cultural experience for the Senior Design students at UAH
because they will be able to interact with students their own age but from a different country and culture.

III. Conclusion
This particular flight proposal is unique in the fact that the aircraft is classified as a UAS but breaks most of
the rules laid out by all authorities. It can be seen that getting this aircraft and flight approved by the FAA, IAA, and
EASA would be no small feat. There are many regulations that must be abided by and much documentation to
provide to ensure that the general public is kept safe. Although it would be a tough road to pursue, it would be very
rewarding. This is something that has only been done a handful of times and has never been done by students. This
would be a great way to get the University of Alabama in Huntsville the attention it deserves for its outstanding
Aerospace and Mechanical Engineering departments.
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